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AN 1997-466236 [43] WPIX 

AB JP 09216916 A UPAB: 19971030 

In production of ethylene/ alpha -olefin copolymers, ethylene and at least 
3C alpha -olefin are copolymerised in a tube reactor at from the m.pt. of 
the copolymer to 300 deg . C, 300-4000 kgf/cm2, in the presence of 
metallocene catalyst, with feed of monomer of ethylene optionally with 
alpha -olefin from the side part of the reactor. 

ADVANTAGE - Ethylene/ alpha -olefin copolymer in narrow composition 
distribution can be obtained. 
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x^Ay^n^ H\ : Jji^')Visy>is'i)V (y^D^ 
y^yxxyu-9-7yU^yxyU) f^x^Ay^o^ 
4 F\ y^fyUy7>x>(^ (y^o^y^yxxyi/- 
2, 7-y^f-yU-9-7;U^-yx;P) f^X^Ay'; 
Q7-f F, y^^-yUy 7>yM^ (y^D^yXX 

yu-2. 7 - y- 1 - y^-yu- 9 - 7yu^f 1-9 
x^Ay^D^K, y^f-yi^y^yy^yubx ( 2, 

4, 5- F y^fyl/i/^D^y^yXXyH yyUx/x^ 
Ay^P70' t i>*^)VvyVi/4)\,\LX (2, 4- 
y'^^yuy^D^y^yxxyp) yyU^x^Ay^o^ 
F\ yVf;^7yyM^t'^ ( 3-^f-yl^y^n^ 
y^yxxyu) yyur/x^y? o^>f f\ yVf-yuy 
^yywyub7, (4 - t -7'^-2-^^yuy^n^ 
y^yxxyu) \S)Vzi~*7ixV9uyA f\ y^f-yuy 
7yyVyub7. (r f ^f-yuy^D^y^y'xxyi,') 

yyU3x7i.y^D^>f F\ im-}Vi/yVi/<i)V\L7 

(-fy-fxyu) y>r7x^Ay'7D5>f f\ y^f-yuy 
^yy'-f/UbT. (2->f-yu->f >r-)V) yyurjx^ 
Ay';D7^f F\ x-X-f;Ui/5>x>f;Ut*^ (rF^b 
FD^fyrxyi/) yyunx^^y^a^-f F\ y^^yu 
y^yyv ( y^n^y^yxxyu-9-7y^yx 

yU) y.yUnx^Ayy'n^-f F\ V*^)Vl/yV : JA)V 
( y^n^y^yxxyi^- 2, 7 -y>f*yU- 9 ~7yU 
^i/x;n \s}\,*3~*)2±V9uy4 F\ y^f-yuy^y 
yVyu (y^n^y^yxxyu-2. 7 -y- 1 -7> 
yu-9-7yu^-yxyu) yyi/nx^Ay^D^^ f\ y 
^^y^yy'-fyi-bT, ( 2. 4. 5- FiMf-yuy? 

D^y^yxXyU) y\7X^Ay^D7^ F\ y> 



y^yyVyUb";* ( 2, 4 -x^fvl/^u^y^yx 
xyiO y^x^AS^o^ F\ xy*fvUS'7>'>Myl' 
fx ( y^x^juy 
9ay4Y. 'J^^lVyyyi/AjWX (4-t-7'f- 
yU-2-y^yl/i/?n^y;?y"xxyu) y\7x7Ay? 
07^ F\ 'Jt^^isyVJAiV^dX (f F7^f/^ 
?n^y;?yxxyl/) y^x^^y^u^ F\ 
}Vi/yy z J4)l\LX (^f-/H A7-0Ay^D7 
4 F\ itt^fri/yV'JAfrydX (2~^^)V-A >t 
xyU) y\7- T )Ay;D7^f F\ ^V^yl^^yS-Myl- 

b'-X (f h7t FD4 yf-iH y\7-^y;07^f 
F\ y^f;l'y7>y^l' ( y ? D^y ^yxxyU- 9 
/\7^ T )Ay707'f F\ S^^yUy 

y y y*4 yu ( y 7 n^y^yxxyp- 2 , 1 -i/t f)V 
-9-y)V*\s-)V) )\y-^l±\/7uy4 F\ >^ 
yuy 7 y^W ( y7D^y^yX-;l/-2, 7-y- 
t -7^;U-9-7;U^Ux;i,) ^7-^^07^ 
h\ ^x^;u^7>-vMyUb-x ( 2, 4,.5-MMf- 
yl/y^o^y^yxxyp) f^-r)i,y^n7>( F\ y 
x^-yuy ^yf/'f yl'b'X ( 2 . 4 -yVf^y^o^y 
^yl-/H f^zr)Ay;n7^ F\ y'xf-yUy^ 
y-fyUb'X ( 3-^^^^n^y^^xxyU) f-?x 
^i^y*D7>f F\ fyXf-zU^^y^^fX (4-t 
-7>yl— 2-^^y?o^y?yxxyU) f^xr} 
Ay;D7^f F\ V^)VyyViH)V\:7. (fb7^ 
f-yiy?n^y?y"XXyl,) f^Z^Ay^D7^ F\ 

it^iVi/yy'JMV^x (jyr-ju) f^-^)Ay 
;o7^f F\ yXf^y^yy^l'f'X 
^fZ/^f^-^Ay^D^O', ^Xf-;Ufy7>- 

y-fyUb'x (fh7tKD^fyf^) -^x^y? 
□ 7^ F\ ^x^yl/fy^yi/^^ (y^o^y^'i^ 
^-9-7^^l^x;U) ^^x^i,^^D7-f H\ > V X 
-f-yUv-^V^W/U (^y'O^y^iyXXyU- 2 . 7 
^.^/U-9-7^UxyL) f^^y^D^ F\ 

v^^i/yyittfr (y?n^y?yxxyu-2, i 
- : J- 1 - 9 ~y )V^v^)V) ^j-^j+i;? 

D7O', 'J^)Vyyy z J4 ( 2, 4, 5~F 

^f-yl^y'U^y^y'XXyU) x^HX^Afyy'D^ 

^ F\ y'x^ypy^y-^yub'x ( 2. 4-y^f-yuy 

^O^y^yXl/W y;^-^y7D7-fF, zsX. 
f-^^7>-i/V;Ub*X (3-^fy^7o^y^yXX 
;U) y/l/DX^y^D^ F\ i/Xf-yPy 7 >>M 

b'x (4-t-7'f-^-2-^^-yu^7o^>^> ? xx 

)l>) y>3X^Ay7D7^ F. i/X^yU^7 y>M 

b'x (f b7^f^y;o^y^yXX;H yyun - 7 
Ay7D7^f h\ l J^)Vyy y : J4)\/\LX ( y-fx 
HO x'yUJX^Aiy'y'D^^ F. i^X^yUi/7 >>M 

b'x (2-^^-yL—^yr-^) y'yHJx^Ay'7n 
yA F, ^x^-yUx^y^/Ub'Xs' (r h7b Hd>( y 

T-/H y/^X^i.y^O^'f F, S/X^-yU^7>-^ 
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-fyU (^7n^y^fyXXyU-9-7yU^"Uxyi,) y'yu 
3X7A^'^D7^ F\ 'JJ^-)Vi/yyi>A)V (y^D 
^y?y'xxyi/-2, 7-i»-?-y^-9-7y^bx 
}V) y/^X^y^D^ F\ f/X^-yUx^yfyMyU 
(i/^D^yy 7 i/Xxyu-2, 7- : J-t -7>;U-9 
-7yU^Uxyl/) f/'yUnx^A^'y'o^^ F\ y'XfvU 
x7> x^ybb"X ( 2 , 4, 5- F 'Jy^yUi^D^y 
^y'xxyL-) y\7x7Afy^n7^ F\ ^x^-y^y^y 
y-fyUbx ( 3-;*f-yUS/?n^y?yxxyi,) y\7x 
7Ay?n7^ F\ V^}^yyVA}V\L7. (4-t 
2-y<^yUiyy'D^yy ? £yXXyU) y\7X7 

i^'?n7^h\ yx^y^ys^yubx (xF7^ 

^-yl/y^D^y^iy'XXyl^) A7X^y'707^f F\ 

y'x^yi-y ^y^'^ybb'x (^fyfx/W A7xr)Ay 
9ny4 F, i>x^yl/^7>^^bX (2-^f-yU- 
-{ yf-^) yN7XT)Ay7P7^ F\ vxf-y^fy^y 
V4)V\lX (r F 7b FD^yr-yU) y\7x*>i,y? 
uyj F\ i/X^yUi/^y^yU (y^Q^y^yXX 
yl--9-7yU^UxyU) A7X')Ay^D7^f F\ f/X 
^yl^7>vWyl^ ( y^n^y^y'xxyu- 2, 7-y' 
y<^-yU-9-7yU^Ux;u) A7xr>i,y;a7>f h\ 
^X^yUy^y^yU (y^D^y^yXX./l,-2, 7 
-x- t -7>yU-9 -7yl/7M^xyU) yN7X^Ay^ 

07^fF. y^xxyuy^yf/Wyub-x ( 2 , 4, 5- 
hU^^v^n^y^yxxyU) f^x^Ay;n7 
^ F\ y7xxyuy^yy^yubx ( 2, 4-y'>^yu 
y ^n^y ^yxxyU) -f-^x^ixy'^n^^ F\ y'7 
xxyi/y^yy^fyub'x ( 3 f-yuy^o^y ^ y'x 

Xyl/) f^Xr)Ay707-f y*7xX/l/y7yy>f 

yub'x (4 - 1 - 7>yU- 2 - ^ ^-yuy 7 o^y ^ y'x 
xyHf^xr>Ay^D7^H\ y'7xxyuy^yyM 
yl^bx (r F7^^yl/v-y'n^y^y'xxyU) f-^x^ 
i.y^n7^F\ y^xxyuy^yyWyub'y; (^fyf 

xyl^) f^Xf>Ay7n7^ F\ yXxX/kyyyyW 
yub'x (2-^^yP--f yr'xyu) f^Ay';o7 
F\ y^xxyi^y^y^/Ub-X (fhH Fo>( y 
r'xyu) f^x^^y^D^ F\ 1/7 xxyuy^yy' 
-fyu (y^a^yy'y'xxyu- 9 -7yU^l/xyU) f-^ 
xf)Ay7D7^fh\ y'7xx;uy^yy^yu (y?o 
^y^yxxyu-2. 7 - x^^-yl^- 9 - 7yU;tUx 
yi) t^A^D^ F\ y'7xxyuy7y^yu 
( y^o^y^y'xxyu- 2 , 7-y- 1 -7>yu-9 

-7yU^UXyU) f^XT)Ay^D7>( F\ y7xX;t/ 

y^y^yub-x ( 2 , 4, 5- h u^^^^o^y 

^yXX/H y^X^Ay^D^ F\ y'7xxyl^y 
7>-^yUb'X(2, 4-y7f/l'y^D'<y^yXX 
yU) y'ytox7^f/^D7-f K, f/7xxyuy^yyM 
yt b'x ( 3-y^yU>?u^y?y'xxyi,) y'yur7x^ 
Ay7D7^f F, y'7xXyuy^yyMyl^b'X (4-t 
-7>/U- 2-^^/Ufy^D^y^y'xxyl ) y/l,3X 



(7) 



(8) 
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h\ f^xx/us^y^ yUt'X (f h7t Ko>f yf 
x;U) ^un-^A^^o^^ ^x^y?^' 

n-^Ay^D^^F, y;!-/^^^^ ( 

n^y^i/'xxyu- 2 , 7 - ^ fvU- 9 - 7/1^ Ux 
;U) y/I/nx^Ai/y'n^-'f H\ y7x-^y7yyM 
iKy;D^y^y'x-/l/-2, 7-y-t-7"f^- 
9 - 7 V)VZ}ZL^} Ix-J? xiy 4 K\ y'7x 
x/Uf/^yf/W;Uh\X ( 2, 4, 5 - MMf-/U;/?c7 
^y^yi-jH y\7X^jUiy^07^f F, y'7x^ 

/\7X^A:y':?Oy4 h\ x 7 x X;U>- 7 V i>A )V tT* 
(4- t-7'f-7U-2->^;U>-^D^>'^^XX^) 

[ H L 1 j ] [M2R5J 

(it*. H(irDh>t-j>9. Li(i«./?ttiLTyM 

Xfi£T*9. HiO< 1 S2T* 1 )* M2I^7M 
T)V$-^J±WtttM1IV^J*B>*X'h r )* R5 

[C] [M2R5J 

7^;tyT£>9, M2(i^^^T. 7/l^x^A/^ 

b^20W\nyymMTV-)\smxhh« ) X^ix 

hik^mxhh. 

(15) 

[M3L2.] [M2R5 4 ] (15) 

[M2R5 3 ] 

(5t+. M2te*^JjFP. T^x^A/iH^^tetf 
l^A^T^O. R5(i&*&ilTj^lf*6-2 0 

[00 34 ] »»«ei:Uffil^ix^ 
(13) T-^$ix^7°ohyK. -flbS (14) 
X^Zti&M ^m. -»5C (15) T^?itl>-r^y 
fc>f*:/ft{fc£W*fcttHR5S (16) T'^SfiS/M 
*»ttfc£ttltt . ±8WMi»&flMfc£«i £ * fttffc 

c« l x < j v/t tz\mmm i » . si& 

[00 3 5] — (13) X'$kZtL&7nhy®<7)M; 
fcmtlX. yXf/WVX7Afh7^X (^>^ 
7y^n7xX/K #U-K ^t/W*y-»>Af 
f>7*X (^^7i^D7x-/H #1^-K fh7 

^fU/^y-T)Afh7^ (^y^7Mo7x 



y\7- r )Ay^D7^ h\ is 7 x xyUi^ y >?>f /ptf* 
(f h7^f^y;o^y;y'X-;H /\7X»>Ay? 
ny4 K, y7xx;l/y7/yMR'"X (>fyf-/K 
)\7—*?L,i/9uy4 h\ ^'7xXyUi/^yyW;Ub'.X 
( 2-^^-4 >r"x;U) A7XT)i,y7n7>( h\ 
^7xx/uy ?yy>f/l/t:\x (f hHKo^yf- 
;U) y\7XT>A£y?D?4 K, y'7x x;U ;/ 7 y >M yU 
(x^n^y^yxx;U-9-7/^l/X/l,) y\7- 1 ) 
Ai/^O^-f h\ y'7xX/l/y7yyM/b (i/y'n^y 

?>'xxyU- 2 , 7-y^f-yu-9-7;u*U-^) ^ 

7X7Ay'7D7^\ y7xX/l/y7yyW/Ky7 

D^y^y'x^-2, 7-x- t -7>/U- 9 -7^ 

yhH'oft, ^7xX;H*. ^yxVUfc^Srffll^ * 
[003 0] *ftWim^htLi>?uY>fa&±* Tie- 

aa ( 1 3 ) 

(13) 

(i#^a4LT«*ft6--2 0WNDyyB»7y-;U 
ST* 5. ) ?*S*i4fc^ftT*4. 
[003 1 ] ;M*KU, Tie-ffi^ (14) 
(14) 

M3ti«W»<02K, 8SL 98L 1 OK. 1 

L 2 <i;M * £S i fc ti is 9 y * yX-;HT'fc 
9, m(40£m£2T*9, M2U*^3RK : F, 7/U$ 
-V&m^ititeify *>2*J%=f-X'h 0 . R 5(i*/? Jti 
LTS8RS 6-20 ^ADy>tffi7 'J -/PST'i> 

[ 0 0 3 3 ] ;M ^Kttft*&Wi . Tie-JKS (16) 
(16) 

:*D7xX/U) ^Cb-h, N, N-y^W^^ 
Afh7^r^ (^y^7/^D7xX;H h 
•J-n-ZW^-^fh^^ (^y^7^ 
D7xX/W ^V-h. yXf/^yx7Afh7^ 

^V-^Afh7^X (^y^7/U^n7xX;U) 7 

rh^fy/^y^Af h7^ 
(^y^7;U^D7xX;U) TyU^^-h. tFD-7 
Af h7^x (^y^7;Wn7x^H = 

N. N-y7f/b7X'jxr)Afh7^(^ 
7/^n7x-/H 7)V^*-Y . h'J-n-7>;U7 
yK7Af h7^ (^/^7;^D7xX;H 7;U 

[0036] -»5t (14) T«$/l6/M X^i: LT 

□ 7x-/H hDf'J7Af h7^^ 



(9) 
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mfh Z. t tfVZ Ztih (cEfcg? tih i> cr>X*li% 
[00 3 7 ] fit, HRsC (15) T*3ilM*>' 

h7*7. (^y?7W07x-/H hff*) 
'Jt^Ats, ifctt*^x-<r/UIMk 7xd«a 
"rVy^X (^^7WD7x-;H K 7x 
a-t-^Arh^^ (^y^7WD7x-;H 7;U 
^-M^7iD^-7AiI y/W\-fh7^^ 

(^y^7/^n7x-;H *V-K y;WN-fh7 

M5R1 6 n 

ZiXOtBTC**. Rl 6(i«-^rJjliLr*3gK^, R 

ii**ft6-2 0^r , J-^*, 7 

*J L<« 7;U*/U7 'J T* 0 . & 
^r<Hlo^Rl 6(i*^/j^ &*Rl~2 0tf)7 
y^yUS. afcti«*»6-2 0<D7y-;US. 711- 
;U7;i L < I37/U*/U7 'J -;UST-;5 6 . n ti 
M50BKfc»«c*Lv\ ] ?*Sft&fc-&*T*4. 
[0040] ( l 7 ) L 

Tte. Witf. MM^H^/USx^A. hDx-f;W7 
- hU^V7°ohVU7;U^- T >A, h U - n 

-7°ntVU7^ -^A. h »M y7"W/^- r ) 
A. h 'J-n-^T^S-^A, hU7$;l'7;U^ 

Ty^-^AXhWF. y^yrot;U7/USx«> 
AXh^MMK, x-n-rntf/U7/U5X^AXh* 

n-7W^i«^XhW h\ >?>f-;U7;U5 
-7AyW K?>f b\ xxfvU7H^x^AyW K?>f 
h\ xMy7'Dh"/U7/U^X^AA>f H\ y-n 

[004 1 ] JfcJW>a) ffl»«48^)99AB»«trS 
fMI^S, b ) rabyfo /M*HL 

tz. f&mzimXTnby®. A"f*BL 4*V\IA* 
£W:#LT0. 1-1 OOfimo I IthmmtL 



[0038] -JRsS (16) T«$ii4;M AgSttfc^ 
^m^/c^jtLT. h l JX(^^7WD7xZ 
/H^V, h'jX(2, 3, 5, 6-fb7 7/^D 
7x-/H MIX (2, 3. 4. 5-f h77 

x^7x^/H ^7^ MJX (3, 4, 5-hU7 
Wn7x-;H *7>\ 7x-/k'^ (A e -7^n 
7xl/H MJ*<3, 4, 5-HJ7/M-Q 

7x^) 7;U^x^A^W^ixl>*\ zti^izm 

[0039]*»W(C*Jorffli^*l6««»lft. 2 
BL 13SL SnifcJiZnSr^trWdAKft^Wi, 
TEHfc* (17) 

(17) 

<.ft£0. 5-3 0fgmo 1 t-f*Zlt3i*#4Ll\ 

4 L < tig»&*Mfr&ftl::*t LT 1 - 1 0 0 0 0 fgm o 
1 

[0042] **B^(ctjv^Tfta^-r&iis*3a3£Ui^) 

a-^l/7 >r yfc LTti7"o£U>\ 1 -7r>\ 4- 

A+l'yWZmf&Z tWTZ s ZixhV 1 Srfflwc 
%>2ffl:)±m&lXi>£\\ ±tz, a-*U7<y\i± 

ttthwzmfeztihiiwxuzc^. 

[004 3] 

immn xftmmtm* mmizxmmizmm 
[0044] mm&£xfi&nmiziffl<7)x.*\s>/a 

-*\>?< yft«-&*oaaWtli, TIWtiMfefcJ: Oil 

[004 5] ( a) *;Uh7D-U-h (MFR) ti % 
JIS K7 2 10i:*t. 19 0°C. M2. 16k 

[004 6 ] ( b ) SS^*^ffl«»ffit0jgST'*5ffl 
[004 7] R=Qm/Vm 

JilS. 5t*OQm(i, ^«*4fi3B«H- (DSC) \n 
-*yx>U-7- (m m. DSC-7] SrfflOT. DS 
CrtT'ISf4^2 0 0 e CT'5^r B 1?g«$^^. 1 0*C/ 
^iiST7SiKe'3 0 e CSTT{fT[a{t?^, 1 0°C/ 

[ 0 0 4 S ] 1 

&<Dittf2 7 0 0 0. v#3fiBBrT\ x 
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3 8SD9r*t S*^RJESSS:ffl i- 3 BBrWttBoffite 
6W»8l*iO±a£ft*KJ&liO&IJ: 0 1 2 0mTS 

J6SO$WW»4> 2 7 0m. 4 0 0 mT«*)fiKIT* & . 

»«j)»DSM«*fcj:txac»t}ftaia5<?)»aij«*t:i 20 

'CeO-X^-AarffllvC, flS&KTJktttil"^*: 8 0 

It. RJEfffl* 9 OOkgf/cm^. &££-S1S<7)R{E 
2 2 0°C, RJcSSrtORJK^fcW^SSiSia 
£ 1 0 omcLTil^WcS^L. MttWOKJCatetil 
5r 2 1 OXra-C^fflLfcft. ♦K>*lfc*M*<MttMHI 

£S»«»i4. 3t/h?h~>tz. jifn-tyfmmz 
liy'7i-yMf 1/V (y^D^yfyl^H ( 7/1, 
y>3-->Ay?D7-( K. N. N - : Jjt f 
/U7-'J ^if (^y?7Mo7if*) 
*U-K h IMyrf^T/US-^A**?*/^/!, 
3--7AW^;Ujrb* 4 'l . 2. T^S-^A/^/Ua^-? 
AcT^/klt*^ 5 0T. ~^AjgJg6 5 0 ju m o 

l / 1 fzfUHLfc h/VxyjgSfrJIjufc. 
[004 9] m&M2 

m i R*Ga^***fi^«iwftifta*« 1 6 . 2 1 / 

h , 3S2REg^tf)#*ttg£!|Jj<0^*a«3 . 0 t/ 
htlft&l. Jfl 1 RjeSPORJEEiSK* 4 1 8 0°C. H2K 
E-^Ki&£jg* 5 '2 0 0*Ci: L£fcWiJ£jt£ffl 1 t PI 85 
fcff -a . » 4>ilJfcS*£**)£SaL»i 4 . 2 t / h 

COO 50] HJSSCT3 

91 1 RJG&W*mW&£lli<?)imMtf 19. 7 t / 

h. jB2R*cffl^wmi#a^jo«ia«*<i . ot/ 

h. »3RIE^WlUMf*£«j*>fltt**a<3. Ot/ 

y?x'X-/U) [ ( 2-^f^7;/) 7/VJtUX 
)\,} i yt\,a-*7J± : J9'a7AY, N. N->\X?-/i,7- 
y-^A-f A (^>";?7/M-o7x-/l,) ,t:u- 

J+ftZMttfl ■ 2. 7/U$-'7.£»/i'/l,:7-'7A<0 ; t 
/Ht#2 5 OX'. iSlVO-lM.feg.b 50/imol/l 



D'liO. 9 07 1 s/ cm 3 
T'. DMiO. 9 1 1 9g/cm 3 T\ D*-D>iiO. 0 
04 8g/cm 3 T'J>-5Jt. 
[005 1 ] gtfcftM 

* ] Ri&»^o#**ffi£«j<ofttt*a< 14. 0 1 / 

h . Si2RJE»^^**8tefo^&*fr*a<4 . 6 t/ 
h T1*IS L . SlQEfi J500kgf/c m 2 . 
gftf/KJfoSSS: 2 3 0'C. «-^l/7^HTl-7. 

mo i xc UrJawiHWH i kBUCff-jfc. t§4>ft 

tzgs&fo<n$Lm.mmi 4 . 3 1 / h x-h-> tc . 

[0052] itWN 1 

£ 1 2 3. 7t/h 

T* •) . JK 2 J: 1>'3S 3 RJCSMiftttig^Hj 5-ft*aL 
«r^tMWtltWl tn*KfT-»fc. fcfc;fcfc«S£fls<o 
£S)lJSte4. 4t/hT'J)^. 

[ 00 5 3 3 #<5H<7)tS*2rS 1 iz^t. 

[0054 ] 

[fill 
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